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Systems: A Study in Structured Operations

Charles E. Bentsen, Visitor, The Jonathan Corporation, Norfolk, VA

ABSTRACT

In any job, project, program or
conpl ex undertaking there exists a need
to understand all aspects of the work.
This understanding is necessary to
satisfy all requirements in the nmost
effective and efficient way. The nethods
available to plan and acconplish these
tasks are as vary as much as the tasks

t henmsel ves. They range from job shop
techniques to Material Requirenents
Pl anni ng ( MRP) to Proj ect - Based
Management |Information System (PBMS) to
continuous manufacturing. This paper is
a critical analysis ained at classifying
two of these system approaches as they

relate to the ship repair equation.

Material Requirenents Planning (MP
I) tracks a need for material through a
project. The production process on the

material determnes how | abor
to transform raw material s

prd%quecrtnsl'ned yP sal rg%t erf'o"FIIecast
| abor

requirenents are def er m ned
algorithmcally from material take-offs.
Another form is Manufacturing Resource
Planning (MRP 11). This formof MP is a
managenent process, support ed by
computers, which results in nonthly
production pl ans based on sales
out | ooks, etc., and is far mor e
conprehensive in scope and integration
than MRP 1.

is applied
into finished

“?ﬁg? whife

A conplete Proj ect-Based System
incorporates the five phases inherent to
any project. They are: organize, plan,
i npl enent, monitor, and control. The
tools necessary to acconplish each of
these phases are the heart and soul of a
conpl ete proj ect - based Management
Information System (MS). This system
approach uses labor as the functional
attribute of the work, and ties
material, required tools, references and
(l)trger necessary itens to each step of
abor.

Wiile both MRP and PBM5 have their
places in the industrial world, an
analysis of the operational capabilities
of each is necessary to deternine which
managenent system approach suites for
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the specific application of ship repair.
After a detailed analysis of the needs
and requirenents of the ship repair
i ndustry, it becomes clear that a
project-based MS lends itself pore
Flugsty +58 the sperahistinl rsquirements
seen in the shipyard environment.

A discussion of how and when each

type of system would be effective
follows. The discussion will include 35
detail ed breakdown of the basic concepts
inherent in a PBVG as they relates to
ship repair.

To date, nost nanagenent  systems
devel oped revol ve around the
mani pul ation of  accounting data for
delivering processed information to
managers. From this data, wor ki ng

decisions are nmade.

The new generation of
managenent  systens,
the devel oprent
basi ng concept.

proj ect - based
including those in
_lph.ase, use a new index-
his new concept focuses

on all aspects of the organizational and
work structure. Only after complete
definitions of these structures are
defined. and are understood in a
meani ngf ul cont ext, can t he j ob

regui rements be assigned nmeaningfully
and productively to the organization.
Information tools are then used for
effective execution of the job froma
managenent or  production control
perspecti ve.

Once the definition of reference
structures is acconplished, t he next
task within this index-based managenent
information system is the connecting of

the structures. This is necessary so
i nformation can be "hooked" and
coordinated into a viable plan for job
understanding and later acconplishnment.

Devel opment of these tools is explored
in depth to show the inherent parts from
whi ch the PBMS nodel is derived. The
study of structure devel opnment and
interrel ationships, and how t he
structure is independent of data, are
dealt with in conceptual terns. Then,

t he uses of structures to form a
conputer-based information system is
descri bed.



In conclusion, the case is nade for

use of a project-based/index-based MS
in all phases of the ship repair
i ndustry. Versatility and adaptabili tK
are put forth as system attributes whic

make it an attractive alternative for

any managenent application.

Productivity in the Shipyard Environnent

~ Inproving productivity in t he
shipyard environment can be " one of the
most  chal l engi ng managenent probl ens.
Devel opi ng the correct type of
managenent system to deal with the

productivity problem is the basis of
this paper. This includes, how to do the
nost with the least, or how to bal ance
custoner denands against a |imited work
force and tight, budgets caused by heavy
conpetition.

To achieve the optimal productivity
from a production department there are
certain key factors that must be
present. Sonme of these factors are
directly controllable and sone are
beyond the nmanager's control. The goal
mist be to handle all factors within the
manager's control and reduce the effect
of the factors over which he has no
control. Productivity involves getting
the nost work possible out of an
organi zation while maintaining a high
level of norale. I't also involves
continual ly i nproving processes to
pronmote the highest quality output.

To rtrai ntain ka product i odn base.
nagenen st e  certai eci si on
about how rmgH v\oﬁer t he proonJctlon worE

force can acconpl i sh. Sonet i nes
nmanagement ' s expectations of

productivity can exceed the naxi mum
productivity achi evabl e. When this

occurs production managers mnust decide
how to handle the situation. If the work
requirements are temporary, t hen
tenporary |abor may be Part of the

solution. In contrast, i t he work
requirements are going to be a long

term  then hiring new enployees to fill
the requirenents may be the answer. In
either case there are certain unknowns
i ntroduced into t he production
management equation. One unknown s the
real capabilities of the new enployees.

This can obviously range from marginally
capable to highly capable. The manager
must t hen i ncrease the use and
productivity of the base work force,

while reducing an negative inpact
resul ting from Yhe new y hired
enmpl oyees.

Chal | enge

The Managenent

The conplexity of ship repair and
noderni zation work “hinges on the large
nunbers of interrelated tasks that nust
occur in the  proper sequence.
Maintaining an entire work force that is
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THE MANAGEMENT CHALLENGE

Compiexiiy of ithe Task

;é The

& Management

El '0Cess

<

S Capability of the Production

Worker
) Time )
Figure 1 The Managenent Challenge

up to date in nodern equipnment and
procedures is a very difficult task. To
handle this problemthe manager nust

develop a way to convey the requirenents

of the job in a form that everyone can
understand. Those aspects of the job
which are truly the responsibility of
management (and not production) nust be
acconplished correctly  before the
assi gnment and execution of waterfront
production work. Figure 1 graphically
descri bes t he Managenent Chal | enge.
Management exists to- "close the gap"
bet ween wor ker capabilities and  job
compl exi ties. Trai ning and autonation
are only partial solutions. Conputers
can help in the process but can be an
obstacl e if I mproper | enpl oyed.
Traditionally, nost o the expertise
that enables the rrana%er to close this
gap IS gained through experience from
years of on-the-job training. What wll
happen when the seasoned manager |eaves
the conpany t hrough attrition or
retirement? |f he has done his job,
there should be a long list of managers
ready to take his place. This is not
always the ~case and the conpany can
suffer if this |egacy degenerates. One
way to capture this expertise and

maintain the years of experience without
bei ng dependent on any one manager, is

through the creation of an "Expert
Systent'. The follow ng par agr aph
describes the positive and negative
attri butes of the "Expert sten
concept as it relates to the ship repair
equat i on.
The Expert Svsteni®

Expert systens have been under
devel opnent in sone form since the early
sixties. The expert system itself has

devel oped as a branch of science dealing
with artificial intelligence. Artificial
Intelligence (Al) is the field of
science dealing with the production of
computer software. The software will
enulate the thought processes of the



human brain. As one
conpl ex nature of
| arge problem for

can imgine, the
brain processes pose a
program devel opers.

An expert is a person who has in-
depth know edge of a subject. He has an
in-depth understanding of all of the
technical information dealing with the
Subject. In the term nology of Al, a
person with a strong know edge of a
specific area is the 'domain expert.”
The expert has the ability to manipulate
all of the data and information in a way
to fornulate an answer to the problem
By going to an expert you can get a
quick answer to your problem He can
provide the information that you need,
or get a quick solution for a difficult
deci si on. The expert has gained his
know edge and experience through fornal
and i nf or mal learning as well as
experience.

The ship repair i ndustry uses
experts in the field help to overcone
the difficult and costly situations
whi ch inpede production. Capturing the
knowl edge of these experts into a
sof tware ﬁrogram and naintaining that
know edge has significant dividends both
for the production effort as well
training and devel oprent
experts.

as the
of future

The additional
systems are far reaching.
productivity is realized through
use of expert systens. This is
by putting valuable know edge at
manager's fingertips so it
applred when needed. Thus,
get the job done nore qui ckly and
perm’ttinﬂ the acconplishnent of nore
work in the sane time frame. The ability
to Preserve valuable knowledge. is
another benefit of Expert Systens (ES).
The know edge of an expert is extrenely

valuable. In nost cases it has taken a
long tine and a ot of effort to

accunul ate the vast expertise in his
field. It is very difficult to price the
value of expert advice but, 1t proves
i nval uabl e when used. Packaging the
expert's  know edge into a software
program can result in a conpetitive
advantage of great benefit in the ship
repair industy. A third benefit is,
improved understanding and learning. The
expert system helps managers understand
how the expert goes through the decision
maki ng process or how his know edge
applies to the problem The use of
expert systens on a regular basis by the
manager will allow the manager to becone
quite familiar with the subject matter.
| 'f the manager realizes enough
experience through the use of the
system the manager's performance nay
approach that of an expert.

benefits of expert

Improved
t he
realized
t he

may be
hel ping to

of all
is the human

is the heart
Know edge

Knowl edge
expert systens.
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understanding of a field of interest

that is obtained through education and
experience. Knowl edge is structured
information. The relationships between
i deas, concepts, facts, figures,

theories, procedures is know edge. Mich
of t he information t hat experts
formulate into know edge cones directly
from a reference book. Exanples o

information are specialized mat eri al

properties, math tables, and even a
dictionary. By formatting and conbining
these types of know edge, an expert

system is created. This type of system
woul d not provide the most valuable tylpe
of knowl edge that the expert could
Erovi de. The expert provides heuristic
nowledge, defined as a practical real-
world understanding acquired t hrough

years of experience and exposure to many
situations and problens.

I nformati on and know edge shoul d
not be confused. The two are used
i nterchangeably but the differences are

i nportant. I'nformation is uninterpeted
data. Know edge, on the other hand, is
an understanding of the information
based on analysis, a realization of its
inportance, and its applications. Later
in this discussion, the use of know edge
vs. information, i n devel opi ng index
based nmanagenent systens w |l becone
clear. The ability to represent the
know edge of the ship repair process in
a know edge base is the nost difficult
problem for the ship repair manager and
system devel oper.

The field of expert system
conputing uses a totally different

approach to computing than conventional
approaches. The system starts with a
know edge of the dommin. This know edge
once collected. represented, and stored
in a formthat a conputer can readily
use and understand. This know edge is
represented synmbolically. A symbol is

nothing nore that a word. letter. or

nunber used i
actions, and theltr0 Le év?lsgr?émé’sbl ectl%,e
ASCrI

conputer stores these symbol's as
strings. The interrel ati onship of
information, as defined on the synbols
represents the knowledge base. Once the
know edge base is created then a neans
of using it is developed. This nmeans is
in a program called the inference
program or inference engine. This
programis used to decide and nake
judgrments based upon the synbolic data
In the know edge base. The "inferenceing

program takes external inputs about the
roblem and applies the avail abl e
now edge to arrive at a solution. Used
in conbination the know edge base and
the inference program are an expert
system



TWO APPROACHES CURRENTLY EMPLOYED FOR
PRCDUCTI ON MANAGEMENT ~ SYSTEMS

of the di verse system
now enployed as production
systenms in today's ship
repair i ndustry, are Proj ect Based
Managenment Systens (PBMB) and Material
Requi renents Planning (MRP). MRP is a
system based on naterial to which [abor

appl i ed to manufacture an end
product. PBMS uses |abor and applies
mat eri al as necessary to meet the job
requirenents. In the fol | owi ng
par agraphs both types of nanagenent
systens are discussed.

Two
approaches
management

Material Requirenments Planning (MRP)

Mat eri al
management
requirements for

Requirenents Planning is a
system that develops the
end products from sales
orders and forecasted sales. The system
then generates the requirenents for the
order of raw materials to accomodate
t he production processes necessary to
formthe end product. Throughout the
production process, from ordering and
receiving material to shipping the end
product. labor is "tied to material".
The demand for the end product initiates
a long chain of events necessary to get
parts to assenble the end product. The
end product, comnmposed of assenblies,
whi ch thensel ves are conposed of sub
assenblies are joined to form one
product. The lead time requirement to
order and receive these assenblies is a
major part of the calculations necessary
in the MRP system

Materi al
cal cul ations

production
nunber of

Requi rement s Pl anni ng

begin with the jaster

schedule which includes the
units of each finished product
produced in each period. Wth the
Information in the naster production
schedul e, one can show when the various
parts that nmake up the final product

T3 PUROHADING

Figure 2 MRP System diagram
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must  be avail abl e. The mast er
production schedule receives inputs from
sales orders and forecasts. Once the
parts are identified a Bill OF Material
(BOM) is  generated. The bill of
materials is a structured parts list;
however, it differs from an ordinary
arts [ist in that it shows the
i erarchical rel ati onship between the
finished product and its various parts.
A schematic di agram of an MRP

information systemis shown in Figure 2.
Forecasts and orders are used to devel op

the master production schedule. The
master production  schedule, Bill O
Materi al s, and current inventory files

are the inputs to the MRP conputations.

The output from the MRP computer
program is the requirements for each
Itemin the bill of naterials along wth
the dates each item should be available.
This information is used to plan order
rel eases for production and purchasing.
Wile the conputations for MRP are very
extensive, the devel opment of high speed
conputers has facilitated its usage and
devel opnent.

Proj ect Based Management Systens ( PBVB)

In contrast to the MRP system
descri bed above the PBM5S uses |abor and
ties material to the labor elenent. To
i mpl enment the PBMS a conplete work
br eakdown structure nust be organized
and devel oped. A work br eakdown
structure consists of an organized
approach to doing the job at hand.

One conplete description of a PBMS
starts wth a description of the five
(5) basic phases of any project. These
phases are organize, plan, inplenment,
monitor, and control. Using these five
steps as an outline for the discussion

Dedsion Making
Cash Flow Predictions

Communicate Decisions '
Begin Work

Organizational Structure
Accounting Structure
Job Understandlng

Real Time Status
Earned Value
Job Cost/Finandal Reports

Management Action
GetBack onPlan

Figure 3 Five phases of a PBM5



of PBMs will show how
utilized. Figure 3
represents the five (5)
in the PBNS.

the system is
graphically
phases included

Organi ze

The organi zati onal phase is the
most inportant of the five phases.
During this phase, the project is broken
down into small, understandable parts
called work elements thoroughly to
understand its scope. Figure 4 shows the
work element definition and contents.
VWrk elements are single trade/single
operation steps of work. The trades and
operations are based on the type of
organi zational structure and the “desired
level of managerial detail. The PBM5
allows the task to be broken down to
single trade - single operation |evel of
detail and tie mterial and other
supporting attributes to each work
element. The pay-back of this approach
is not only  through a Geater
under st andi ng of the work, but
later in the managenent cycle.
the inplementation phase. work tasking
s made clear and understandable. During
the nmonitoring phase of the project,
consi st ent status information is

al so
During

COMPONENTS

OPERATION TRADE

ATTRIBUTES

ZONE OR LOGATION
WORK ITEM NUMBER
MAJOR BYSTEM
SUBCONTRAGT WORK
CLIN

SEQUENCE NUMBER
OECONDARY OPERATION

QUBJECT
REFERENCE
BHIP/SHOP WORK
WATEALAL REQUIRED
HOURS ESTIMATE
HOURS BUDGET
HOURA PROPOBED

Figure 4 Defining the Work Elenent

avail able to make decisions.
Plan

i nvol ves
when,

The pl anni ng phase
deci sion making regarding the who, _
and how work is to be perforned. Using
t he dat abase established in the
organi zational phase, one can view the
scope of the job from many different
perspectives to develop logical work

packages. Figure 5 shows the various
ways to look at work organization. Wrk
packages are devel oped by
trade/functional di scipline, cust onef
wor k item zone, or type of work
operation. "Do-abl e work packages are
created for production, which include
all material, references, schedule, and

3A-2-5

ZONE TRADE SYSTEM

TRADE  SYSTEM TRADE
SYSTEM ZONE ZONE

1. Removale and inatafiations are best undarstood and
packaged from a zone or kocation perspective
anmﬂtanmmggwMMMampnhnmhmn

trade perspec
3. Teating requirements ara beet understood and
tron a sysiom perenective.

Figure 5 Organizing the Work

DEFINITION
« A combination of work dlemenia that make sense 10 be
accomplished together
CONTENTS
Job name arv! nomber Plasnoc's narm
Packnge numiber gad title Referesces
Axthorizing Sigasture Aliet of work cloments
Scheduies stw and viop Maerial saeotieind with
! ;”n::ud-m
Lewd orun ok et it pah
Priraary Operation

Figure 6 Defining the Wrk Package

needed to do the
describes the work
PBM5  supports the
application of group technology in the
devel opment of work packages while yet
satisfying the progress reporting
requi rements of the custoner. A master
schedul e is devel oped for work package
starts and conpletions on an interactive
basis to develop a satisfactory fit
between customer mlestones and | abor
resources.

| mpl enent

Once schedul i ng of
Packages within t he
organi zati onal guidelines
the proj ect manager is ready to
i mpl ement  the plan. Wthin the PBVS
approach, inplenmentation is a matter of
comruni cating the plan to the
functional or gani zation for
acconpl i shnent . The project manager
comuni cates the big picture for the
project by nilestone schedules as well

summarized and detailed reports
devel oped from the database. The project
manager authorizes the expenditure of
funds and comuni cat es t he j ob

resource information
task. Figure 6

package content.

the  Work
proj ect and
I's conplete,



conmmuni cat es t he job
requirements directly with the release
of work packages to production. This is
in accordance W th the master work
package schedul e devel oped in the
pl anni ng phase of the project cycle.
PBMS wor k packages lend efficiency to
this phase of the project because of

funds and

their makeup and because the production
workforce Is freed fromthe materi al
expedi ting, reference  hunting, and
production planning. tasks that have

al ready been conpleted in an earlier
phase. "Rather. the production force can
pursue quality workmanship and schedul e

satisfaction in accordance wth the
pl an.
Moni t or

Monitoring a project is a matter of
obtaining tinmely and _accurate work
rogress information. The rmonitoring
ase or budget 1is established in the
or gani zi ng phase of t he proj ect.
Assuming a detailed bottomup bud?et was
devel oped for each element o the
custoner's work requirements, a detailed
earned value report by  functional
organi zati on, customer work item work
operation or work zone/location can be
generated. Information is generated at
the lowest level of detail Tfor analytic
purposes or rolled up to higher sunmary
levels  for critical management  and
cust oner reporting. The basis for
monitoring job progress is at the |owest

|evel, the work element |evel.

Cont r ol

Project control requires managenent
action. The PBMS can provide the tools
for information processing, exception
reporting and fault isolation. = To a
significant degree, identification of
of f-norm orout of control conditions to
the responsible functional nanagers will
make the project self-regulating. The
dat abase devel oped during t he
organi zati onal phase contains so many
key attributes, the PBMS provides a
stfong capabili tﬁ] for "what-if" scenarjo
anal ysi s. e PBMS is totally
integrated and has accessibility
throughout the conpany so everyone is
| ooking at the same information, thereby
i nprovi ng commruni cati on. Functi onal
managers can then focus their attention
on problenms. |f necessary thet can take
appropriate managenent action to devel op
recovery plans to get back on track.
This is done wthout significant Input
from the project manager. Significant
problems can are analyzed and solution
scenarios established quickly by the
managenent team  since everyone is
review ng the sane data.
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COVPARI SON OF MRP AND PBMs
REPAI R

IN SH P

Bot h of t he managenment systens
described above have their place in
busi ness. To show which one is right for
the ship repair industry a look at the
industry itself is necessary. The
repairs nmade to a ship uring one
overhaul probably will not occur exactly
the same way, if at all, again. The
repair is often a one time event in the
life of the ship. Al'so. in general the
basic repair job consists of at |east
60% labor (and 40% material). It would
not be logical to process naterial as
the guiding conponent in the managenent
system decision when it constitutes only

40% of the repair job. The more |ogical
path is to tie material to the |abor
portion of the job. The PBMS al so
provides tools for managing people, and
not treating the human conponent as
secondary to the product. PBMS considers
material as a tool, however essential,
and necessary it is to conplete the job.
Mat eri al

is Jarocured as a necessary
resource, ordering by lead times for
timely delivery to support
conducted by people (labor).

Wth t he MRP  net hodol ogy a
repetitive cycle of like events and
arts is necessary to realize the full
enefit of the managenent system The
MRP systemis better suited to a pure
manuf act uring process due to the
repetitive nature of the process itself,
while the PBMS is better suited to the
shipyard environnent.

a process

I NDEXING AS AN ORGANI ZING TOOL

Considering that PBVS are the nost

feasible systems to use for the ship
repair nanagenent system there are
several options that are making the PBMS
even easier and nore attractive for the
repair activity. I ndexi ng has shown
itself as a viable organizing tool for

many applications. Its adaptability and
flexibility make it a very good tool for
organi zing work in the PBVS arena.

Indexing is the way to apply the
"expert system concept” to the” ship

repair problem without the large
i nvest nent of tinme and  sometines
unpredictable results of the classical
expert system Devel opi ng the index
through use of expert relations allows
the nodes of the index to be associated
ina "smart" fashion.

Structures

Devel opnent  of

Large ampunts of
have been one of the inportant thing
that conputers can acconplish. They are
capable of nmanipulating and performng
conputations to data to show any of the
information that the operator needs to

data manipul ation



know. In today's era of conputing, data reference index often serves as the

menipulation is still inportant. What is tenplate for the structure of the
nmore inportant is the way in which the variable index. It can be a
data is organized. Organizing the representation of an organization, oOr a
structure of the data is where indexing process. The reference indices are
will dramatically change the approach to mai ntained by the cognizant individuals
management and computers in industry. in the corporate organization (i.,e.. the
Indexing is a fast and sinple way to set per sonnel r ef ert?]nce |nde|x yrmarllel er)be
PR1aP1SKIREPACNEL SHTUGLERS  HGnGRBEUES Do ot ool oF the: roferance indices i's
adapt the organization to changing how expert system concepts are
envi ronments, di fferent busi ness imol emented  into the index. | of the

climtes and resource levels wthout rel ati onships of the nodes within the

expending the time and expense in the i can be created wth
han c%di ng of d.’:ltaba\sl[eJ managenent reafp%rr?ncerei 29: gﬁg, thus nmeking the
systens and application prograns. reference index a smart index. In this
way. the vast know edge of seasoned
The index system should not be shipyard veterans is saved for future
confused with dat abase managenent use.
systems. There are distinct differences.
A database managenment system allows the The second type of index, the
user to create and manage large files of variable index, is the working tool of
data. It is often confused with a the manager. Using the reference index
know edge base. A database conprises as the basis, the manager develops the
smll units of data called records, variable index to fit the requirenents
which conprise individual data elements of the job at hand. This could be
called fields. anything from setting up a job to
) Setting up a structure for a report that
While a record is a unit of data used for custoner cost reporting.
containing facts and figures rather than This nethod of organizing uses several
know edge, a know edge base conprises tools to acconplish the devel opnent of
i ndividual chunks of know edge. (One the variable structure.
basic form of representing know edge is The first tool is the "link". The
a rule. A rule describes the outcome of link is the tool which ties a node of
processing data. Another confusion of reference index together with a node
dat abases and know edge bases is the way from another reference index to formthe
t he prograns search the bases to arrive variabl e index. The method of linking is
at the desired end product. A database an interactive operation. It can be
searches the records to arrive at a thought of as a transaction or a bond
certain specific item often with one or between the two nodes within references
nore common elenents. The search of a indices. In the PBVMS world, devel oprent
know edge base is conducted to |ink of a work breakdown structure (WBS)
units of know edge to form a |ogical would involve linking of a trade or
chain of inferences duplicating human craft of the "personnel” reference index"
reasoning. The output of the database is to an operation of the "operation
usually a set of records to which reference index". The link would then
further analysis nust be done to define hol d know edge that the specified trade
a rational path of action or a decision. will performthe sel ected operation.
The  knowl edge base and inference This link would form the initial bond to
pragran s out put is supposed to organi ze the entire work breakdown
represent the rational path of action or structure. Links to other installed
decision without further analysis. reference indices wuld facilitate the
_ _ completion of the WBS. Qther indices
In the world of indexing, there are which could be part of the reference
several terms that require definition index library would include but not be
before a conpl ete understandi n_? of the limted to the “configuration", and
entire process is achievable. here are "process". The configuration reference
two basic types of indices. The first is i ndex would  contain the entire
the reference index. Its function is to configuration of the ship type that
describe  the organization of  any under ~ repair. It would be a breakdown
hierarchy in any business or process. through a hierarchial structure of every
Picture an organization chart of a piece of equipnent right down to the
conpany as an index with the CEO at the part level. Each of the parts would have
top of the structure and then working associated with it all the identifying
down through the organization. The data needed to order or replace any
reference index is the nost critical of piece as deemed necessary. This index
the indicies. They are use by the woul d be self-maintaining once entered.
manager as reference  structures to Each time a new part is added such as an
develop a context for job understanding alteration addi tion, the part or
and to develop the second type of index, assembl y is entered into t he
the variable index. The " information configuration index. The process index
contained in the structure of t he woul d "be a work flow diagram of all the
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work to he performed. It is basically a
tenplate to which the manager can |ink
other reference indices to add trades,
operati ons. and configuration
information to the job changes during
the production inplementation process.

The next tool needed is the "hook".
A hook is used to retrieve data el enents
of a database and for use in the
aﬁplication of the structure. The data
that the hook would retrieve would be
the variable data on a job such as
"hours charged". The data is updated
through the various update nmethods in
place to perform these functions, also
organi zed by the index.

The final part of the index system
is the inferencing program This program
is independent of the reference or
vari‘able indices. This allows an index
to change without affecting the way any
inference program delivers its output.
The inferencing program would only
reference the index's top level and then
proceed to search the index for the
applicable node which contains the
information that the inferencing program
requires. The ability to change the
structure of an organization or process
and still mintain the ability to use
the same application programs is a new
advancenent in the MS world.

Control and Flexibility

The index system as an or%anizi ng
tool is the nost versatile and flexible
yet in the field of front end systems to
| arge project managenent systens. The
managers ability to change. reorganize,
and alter the structure of the
organi zation without destroying the
capability of the downline managers to
do their " job within the system is now
within reach. The ability of the nmanager
to control t he structure of the
organi zation in a real tine node has not
yet been realized in the marketpl ace.
Sel dom has such a revolutionary scheme
been introduced into the managenent
wor | d. In the past and perhaps in other
or gani zati ons, the ability to make
changes to the installed managenent
system is dependent on the ability of
t eci)rograrme.rs to reprogram the hard
coded application prograns. This process

is tim consuming and is fast beconing
outdated. The index will soon replace
many _ programmers in corporate
progranm ng departnents.

Innovations in the hardware and

software world have made the index a
viable reality. In the past, speed and
size restrictions were placed on the
capability of an application such as the
i ndex system Today those limtations no
| onger exist. The structure size is only
limted by the conputer's internal
menory and is seldom a consideration.
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The graphics interface that the index
system uses makes it user friendly and
adlds the ability to change the system
onli ne.

In Concl usi on

The PBMS is the best solution to
the managenent system problem within the
shipyard environment. Its ability to
fTarilitats the organisxtion, planning,
i mplenent at’i on, moni‘toring and
controlling of the ship repair problem
is the key to inproving productivity.
The extra effort spent in orgainzing the
work in the planning phase is nmore than
recouped in the production phase through
increased productivity due to better job
or gani zati on t hr ough better job
under st andi ng.

The flexibility of the indexing
system allows it to be used as the front
end processor, not only on project
systems such as the PBMS but also on
accounting, personnel, and procurenent
applications. It has shown itself as a
viable tool for organizing just about
any function currently used in any
organi zat i on. The adaptability allowed
by creation of the reference indices to
suit the operations will allow the index
based nanagenent information system to
be used throughout the  spectrum of
applications within the corporate world.
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